Cobalt chloride, a hypoxia-mimicking agent, modulates redox status and functional parameters of cultured swine granulosa cells.
Hypoxia occurs physiologically during ovarian follicle growth; this deprivation represents a triggering stimulus for the production of vascular endothelial growth factor (VEGF) by proliferating granulosa cells, which are mostly responsible for the growth of the follicle. Moreover, the steroidogenic activity of these cells ensures a receptive environment for the implantation and development of the early embryo. The present paper reports the adaptive response of swine granulosa cells to cobalt chloride (CoCl(2), a chemical hypoxia-mimicking agent. The effects of the treatment were evaluated on cell proliferation, steroidogenesis and VEGF production. In addition, because mithocondrial reactive oxygen species (ROS) are possibly involved in O(2) sensing, ROS levels and scavenging enzyme activity were investigated. In the present study, CoCl 2 had no effect on progesterone production, although it significantly reduced oestradiol synthesis. The addition of CoCl(2) to granulosa cell culture stimulated VEGF production and the generation of hydrogen peroxide. Chemical hypoxia had different effects on scavenger enzyme activities: the activity of superoxide dismutase was enhanced, that of peroxidase reduced and catalase activity was unaffected. The net result is a 'pro-oxidant' state, which appears to be possibly involved in the stimulation of VEGF production, thus inducing follicular angiogenesis.